Ultra-thin tri-color (tri-layer) titanate superlattices ([3u.c. LaTiO 3 /2u.c. SrTiO 3 /3u.c. YTiO 3 ], u.c. = unit cells) were grown in a layer-by-layer way on single crystal TbScO 3 (110) substrates by pulsed laser deposition. High sample quality and electronic structure were characterized by the combination of in-situ photoelectron and ex-situ structure and surface morphology probes.
Recent studies of emergent phenomena at the interfaces of transition metal oxides have attracted a tremendous interest due to the variety of novel phenomena, [1] [2] [3] [4] which are either hindered or not attainable in bulk materials including two dimensional electron gas (2DEG), [1, 3, 5] spin and orbital reconstruction at the superconductor/ ferromagnet interface, [6, 7] magneto-electric effects, [8, 9] magnetism in layers of non-magnetic materials, [10] metal-insulator transitions, [11] anomalous Hall effect [12, 13] to mention a few. In particularly, the appearance of a 2DEG was observed at the junction between two insulators composed of non-polar band insulator SrTiO 3 and polar band insulator [19] [20] [21] [22] [23] [24] [25] [26] LaVO 3 /SrTiO 3 , [27] LaGaO 3 /SrTiO 3 , [28] GdTiO 3 /SrTiO 3 , [29] and Al 2 O 3 /SrTiO 3 .
[30] On the other hand, since in complex oxides spin, charge and orbital degrees of freedom are strongly coupled, it would be interesting to investigate if the 2DEG can be spin-polarized (SP), [29, 31] possibly opening new opportunities for spintronics applications. [32] Recent, theoretical studies have predicted the possibility of SP-2DEG at the interfaces of SrMnO 3 /LaMnO 3 and LaAlO 3 /EuO. [33, 34] Based on this, designing artificial hetero-junctions of correlated oxides synthesised with unit-cell precision [15, 16, 19, 21 ] is a key step towards, these emerging physics and new nano-devices.
In this letter, we report growth and transport properties of tri-color titanate super- Fig. 1 (a) ). For tri-color structures, from the bottom the stacking sequences were ABCBABCBA , and A = 3YTO, B = 2STO, C = 3LTO, All films in this work were grown on (110) surface (in orthorhombic notation) of TbScO 3
(TSO) single crystal substrates by pulsed laser deposition using a KrF excimer laser operating at λ = 248 nm and 2 Hz pulse rate with ∼2 J/cm 2 fluence. TSO is selected for two reasons, (1) bulk TbScO 3 is a insulator without Ti in its chemical formula, and (2) bulk TSO has an orthorhombic structure with lattice constant closely matching the active titanate layers (see Table I ). The growth is monitored by in-situ high-pressure RHEED. During growth, the temperature of the substrate is held at 950 further confirmed by X-ray Diffraction (XRD) using Cu K α radiation shown in Fig. 1 (f) .
DC transport properties were measured in van der Pauw geometry by a Physical Properties Measurement System (PPMS) operating in high resolution mode.
To assure that emergent phenomena arises from the interface and not secondary chemical phases or defects, electronic structure and chemical composition of the films was further investigated by in-situ X-ray photoemission and Auger (not shown) spectroscopies; no discernable impurity signal was observed. On the other hand, as shown in Fig. 2 Next we turn our attention to the transport properties of the tri-color superlattices.
As shown in Fig. 1 , there are two distinct interfaces separated by STO layers, namely, LTO/STO and YTO/STO. The well-studied LTO/STO interface is known to be metallic and represents a prototypical 2DEG system; [19] [20] [21] [22] [23] [24] [25] [26] The black triangles suggest broad peak of film. Since the lattice parameter of bulk STO and YTO are smaller than that of substrate (see Table I ), the superlattices should be under tensile strain.
For all three films, the thickness fringes were distinct, additionally testifying for flatness of the layers. Intensity (a.u.)
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